Considerations and protocols for the synthesis of custom protein labeling probes.
Chemists and biologists have long recognized small molecule probes as powerful tools for functional genomics and proteomics studies. The possibility of specifically attaching chemical probes to individual proteins with spatial and temporal resolution has greatly improved our ability to visualize and characterize proteins in their native environment. The continued development of novel molecular probes for protein labeling is, therefore, of fundamental importance to gain new insights into biological processes in living cells and organisms. Several excellent approaches for the site-specific labeling of fusion proteins with chemical probes exist. Herein I discuss the design and generation of chemical probes for the SNAP-tag and CLIP-tag systems. The first part of this chapter is dedicated to reviewing the principles of the SNAP-tag technology, followed by a section dedicated to the development of chemical probes for unique applications, such as super-resolution imaging, protein trafficking and recycling, protein-protein interactions, and biomolecular sensing. The last part of the chapter contains experimental protocols and technical notes for the synthesis of selected SNAP-tag substrates and labeling of SNAP-tag fusion proteins in vitro and in living cells.